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A... reduction 



(57) Abstract: Disclosed is a method for producing a pregnane derivative represented by the general formula (HI) below which 
is characterized by selectively reducing a carbon-carbon double bond of a 5 Q? -pregnane derivative represented by the general for- 
mula (II) below in a mixture of 5 Of -pregnane derivatives represented by the general formulae (I) and (11) below. By this method, a 
5 (X -pregnane derivative which is useful as a synthetic intermediate for a squalamine can be produced from an easily -available raw 
material at high yield. (In the formulae, R^, R^, R^^ and R^^ independently represent a hydrogen atom or a protecting group of a 
hydroxyl group.) 
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t?^$tt6^i^r7 ^ >^ (squalamine) f:i, i!^yJ>>m^W. MM 

0 1~0. 0 0 2w t%^^:b»e)T®<. tt^±i^W^V^fe:^?). 'fb^S^-a^^^^fe 
;^S«-^;^ftf^tt-C^fCo ^JSls ^ (VI I) 




•^^^tbS (2 OS) -7 a, 2 1 Fl3=^-V- 2 0 5 

3— (WOO 1/7 9 2 5 5^ Organic Letters, Vol.2, p. 2921(200 
0)) ^XXf^ (IX) 
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(IX) 



-e^^tt^ (2 OS) -2 1 — teTt—':f'^/Vi:^^^/l^i^V/^:^^^—7a — 
t Fn=3ev— 2 0— ^^/V— 5 a — tT"!/^*^- 3 — (WOO 3/51904 

5 ^PjtbTV^^o 

(20S)-7a, 2 1 -v^t Kl3'3f>>- 2 0-^^7V- 5 Qi->^V:^ 

^n^tVX (20S) -7 a, 2 1 -v^t Kt^^arv-- 2 0 -;^^/^':/l/^5^^•^- 
4 3 -:^>-^?^#:r ^^:=^T4i-e 3 0 ^m&.±(D^m V J>^^^\^^^ 
10 , V 6^^— 5^3*70 }c:#i-;5;^& (wo O 1/7 9 2 5 5) ^ fcSV^f* (2 0 
S) -7 a, 2 1 -v^fc Kt2=arv'- 2 0 1 , 4-v?:i^;/-3 

ife (WOO 2/2 0 5 5 2) f^lf^m^^tlX'^tz.o 

^fc, (20S)-21-tert -:7"^/Vv^;^ ^/Vv' y 7 a - 

15 Kndfv- 2 o-p{^/i— 5 a-:ru^^'r-3-:t:y^m^ir^:J7mt bT«. 

(2 OS) -7o!, 2 l-i;?fc Kn=^i>'-2 0-7«^7^:/V:^^"^-l, 4-i^=^ 
3-:^:y^±mtmm\^M7t,l.X (20 s) -7 a, 2 1 -i>?t K^:3fV- 
2 0 5 a 3 -;r>'^#fc=^, 2 liiL(D7kMM^ t e r t 

-y^/vv?7«^/v->y/vST?i^^i-;5;^ife (woo 3/51904) ^s^^^t 

20 V^So 
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\.-i)>\^x. :^^m(o^mnis :^^r'7^i^(D^mw^h\^x^mxh^ (20 

S) -7 a, 2 l-v?t Kt3^iX-2 0-7<^7V:/l/i/'^-3-;^>'f|^^(^^ 
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5 (1) -m^ (I) 




(I) 



hm-^^hf)^^^o ) ^^-a—^^ (II) 




(II) 



5. — (III) 




(III) 



-To ) x^^ti^ 5 oc-'^^u^'riymmi^ ^mmm\<:.m^x^[:^m (i 

I I) tm^^t^^h^o ) cDM5t^i£o 
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(2) R2*5j:tj?Ri=^ds^mi^^-^^fe5_hfs (1) mm(Dm^:^m. 

2) fa«oM5t;^feo 

(4) R^*5j;-a«RiidS t e r t -t/^/Vi^?^ y /V^-efe^S-hfS (3) IB 

(5) R^^xxfR^^^^7i<.mm'^x-h^±m (2) is«oM5g;^&„ 

(6) (a) (IV) 




(IV) 



IV) ^iiq^^r t^osfe^, ) ^XXf—m^ (V) 
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m^(Oit^m (V) <^^m-^m-«^^^aliR6^t^M7nbT. (VI) 
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VI) ^l¥^rt;aSfe6o ) ^#SX@;*5j:D? 

5 (b) tfjwBX^-i?#6>ttS^b^#; (VI) (D7jc^S©'f^M^m'(*:^-rsxm^ 
'^^i-Sri^Sr^^tt-r^. ^ (VI I) 



■e^^tt^ (2 OS) -7 a, 2 1 -i^t Kndrix- 2 0 — T^^/V— 5 a 

10 ) (DM^^mo 

(7) R2 2*5j;D?R3 2^S7K*ig-i^-efcSX|E (6) |E«o^3t;^&o 

«9-cfeSo ) -^^fcsxiB (7) mM(Dm^:^'^o 

(9) R=^^:^3j:tJ?R3i;$S t e r t ^^/Wv'!; JifB (8) IB 

15 «(D^5t;^feo 

:^mm<D:^m\^^fiu. (20s) -7a, 2 Fn^^/-2 o-7<^ 

*;dSHl|-^fcofc: (2 OS) -7 a, 2 1 - Kn ^x- 2 0 ^/V- 5 a 

x^^5 a-m\i^viym^'^^\^x^m\^Mm'r^^tt>>x^^. ^t^, 




(VII) 
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±.12— i^^^t. R^. R'\ R^\ R^\ H^^^^XlYL^^ti^m. 

t>j:v>Tv^/vS M^S^^Urv^T^ J;v>T/v^/^;^7/v:?J? 

R^. R2 . Ri\ R^\ R2\ R2\ R^'*5J;t)^R^^;as*-r7ic^Sc7)4^^ 
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. 4 y-^Y^-y^. t e r t-7'h^-:xS. ^=^v'/V;^^v^^^ -^^^fV-^^-y 

TV^T'fcJzV^ ) ; ^>-i^/V:^=^->'S5^^^C»^^^:05 7~ 1 2, ^^U<f*7~ 

20 ^S6~l 2, 0^L.< }:i6~l 0-^fc«9s gi^*^^UTV^T>b J:V^T y — /V;^ 
R^, , Ri\ R2\ R2\ R^^*5j:t;«R3 2;5S^i-7R^mc^^^ 

25 J:V^S^St bT<^T/K5r^/l/S ; HSi^v-y/^^^S^-rsry — /VS. T/V=r 
^ j; tFT y — /v;^ ^ v-^id^^ L T V > T J; V i:UTcor/^<5^^/v 
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, 1 — KT^'-fec^/V^s 1 — v-^ n^^^-T^^/i^S^ 1 — ^^iJ' n^drir^/^S^fe^-^^ 

h u-^^^/vms 't-:7^/V'S, :7/v;^ v^/v-S^^c^ 6-12. 0^ U 

10 r t-:fh^->M. ^^>'/V:t-'3fv'S> ;e-i5'^/V;r=^^^^. F-r'V/V:^=¥>^^. 

^it^<Z);^i^^dS 1 ~ 1 2 . $f ^ U < 1 ~ 8 cor/v=i ^v^/i^S ; ^^^i^7^^:t^iy 
K^cC if C>^^WS 7 — 12, ^8^^ U < 7 — 1 1 (DT ; T P /V 

ifcommWci!)^ 2 ~ 1 2 . ^ U < 2 - 8 (^)T/V'^^/V;r=3E^;^S ; y 
15 a. / ^i/^s ^:7^/V;^=3{. v-S/cC if ©>^^^;as 6 — 12, ^ U < 6 — 1 0 "c? 

Ri. R^\ R^\ R^i:^3j;-0«R3^;as^i-7Km^(O^^ 

:$^i! \^x(or )} -'fv^f^hmz.-^m.Wy^) j^^t^^'t'^r ^) —ivm^ r?v^^%^ 
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s y:7" ^/i^Ss t e r t-y^^/i-m^ K 

1 ~ 1 2 , ^?^U< f:il~8t?fc:5r/V'3r/vS ; 7{ bdf^-SX^, 
^'¥i^y-r/V:^-=3rv^S> :^i^i5^y-r/V':^'3{.>^^^ K7^;^y-r;v:^^->s. %^ 

. R^. R^\ R^^, R^\ R2\ R2\ R ^ j;t;«R ^ 2^S^i-7jC^^ 
/l^S^ rc^/V^^ t e r \ —'f^?V^^ ^ b^v-T^^/l^S^ t e r X —-f 

y ^/v*^ ^l^^Jjv-:^^-^:^ 2 —7^ b ^ t Kc3 \fy=^}V^^ 2 — -t^ h ^ 

20 K n 9 1 — ^ h'^i/^^/l^S^ 1 — 

R^. R2. R^\ Ri\ R2\ R2\ R2\ R ^ ^^5 JzTJ^R ^ ^^S^-TtK^^ 

-f/vS, ^^i^y^/vS. ;#-iJ'i5?y ^/vS^ F-7=';^y ^/vSs i^^^-iS^^^;^ 
-:yi^ p^drf-^/;^/^^}^'-/]/^^ y h^v^T-fe^/v-Ss ynfy-Y/v 
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R^. . Ri\ R2\ R2\ R^^*5j;t;«R3^;?)S*i-7K^S(D'^^ 

^ t e r t — :7' b=3f ^^v'/v;t-=arv';^;/v^'^7^^^ ;^i5'^7^:^ 

15 R^. R2. R^\ R2\ R3^*5 j:D«R3 2;0S^-f-7X^Kc;O^« 

^jix^ :7aiy =3f bv\ 

R^^ R2 , Ri\ Ri\ r21^ r22^ K^^^XXJ^R^^iimir7Km&(D^m 

>''^7l-'Ss t e r t-:7'9^/vS^ ^^v-zvS^ Kt'^-Jz/i^Ss v't^^tJ 

> ^ V :7 ^ ^ f-fV^f^ Eco^MM'^^ b T V ^ T ^> J: V ^UMWA^ 6 ~ 1 

0 -e 5 T y — /vs-esi^ ^ ttr V ^ t j: v /v^^^^-r /v^^ ^^as^tf & s o 

Ri, R2, Ri\ Ri\ R2\ r22^ R^i^o j:U«R2 2-^S^-^7j<^S<D'(^« 
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/W y>^n tVV^^y/VS, t e r t -:/^/]^i;^7{'3^/P'i>'y/V^, t e r t-:/^ 

/WV? >^ en y /VS. h y -O^i^/Vv^ y fVm^ t e r t - Zf^fV ^ b V:7 

5 :n/v v- y /VS;^^ if ^^^ff ^ tt. t e r t - •7'^7Vi?p< ^/Vi^ y b y ni^/V 

y /vs, hv^y^n \£?v-^ y /vS;aw* u < . t e r t - ^/vi/ 

y/vS:asj;?)0^UV\ 

t e r t -:/^/Vv^7« ^/V^X y ^ «9 UV^o 

10 \\L^m (I) (II) (om-^m. ^fcmii-^i^ (IV) *5<tmt^ 

TV^;'^V^r i^W* bV\ -t^^ti^. R^. R^\ R ^ J;T^R ^ ^ ^ UTf*. 

15 2. M7c;^ife. 

(I) dsjimb-a^i^ (id (om-^m^(o\Y.'^m (id ^MTcLTft: 
-a-i^ (III) ^^\^m\L-^m dv) ssj^mfc-^i^ (v) (d 

m-^m^(o\\:.-^m (v) ^MTnuril^^i^ (VI) Sr^5ti-§:;^?^^^:3i^-r5^ 

25 it-B-m (I) (II) (Dm^s^. -^f-mt^'-^ d 

V) *5j;mb'a'^ (V) (Du-^m^. m^^mmm<D:^^r. m^mtRnc;^^ 
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m (V) (Z)Sij#(c:^j mMm-^m(D^9.mz.^'L^x 0 . oi~io 
10 o®»%(Df5ig-efe!9. ^*u< fio. i ~ i o«*%(^)^ia-^^feSo 

^IS-efeS(^^s^* u< ^ ixio^~ixio^p a (^)^H-efc5(^:«)S J; 

15 uv^o 

^b<f*o. i'--2 ommtDmrn-vh^ . j;i90*u<{^ i~i 0B#^(^t5iii-T? 

•So 

v'-f y tVV^— f^/K ^^/l^— t e r t — y^/^:^^'— -^^^ 
nr/a tVV'T^^/V'cnw-T^/V^ i;?^ 1, 4 -i?:^53f f-i^J^.^ t'c^^- 

25 ^/if^-, h/^^:^. 7< v'^V^/^^^^(^)^#^^jt:7j<* ; 
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mmm7r.R)t^x-mhti^i\^-^!i^ hid -^tcmt^m (vd o^n-it^ 

^n-v- 'ft:^^ (i i i) ^fz.mt^<^ (v i) 

15 R^:^3 j;D«R2T^^$t^S7icmSO'^^^Sf*, fb-B^^^ (III) (-*5ft^ R ' J; 

o IrI=^}-^ ih-^m (IV) ^Sjzmb-a-i^ (V) (D^B-^i^^-^^ltSR^'^Sj^T^R^z 

-t?*$tb;57jC^S(3D#^Sf^. (VI) ^^*5{t^R''*5j:•a«R32-<;5>^^;J^ 

20 \ R\ R2^*5j;t)?R2 2-5s^^7j^^^(^^^2f^^ Ji^^^aRrti5^ef5H^^:*5V^■r 

^fc. R\ R\ R^^*5J;U5R^^^s^-r7Xmi£<^^MS{^^^3S7cX@^|| 

Jg-r ^ r t {31 j; o TI^^^^H it T ^> j; V ^o 

25 3. 7X^*cO'f*«Sc7)J!5i4^^;^fi, 
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-fb-a-i^ (VI) ^m-^tat'^iy^mm.tRjt^^^^^ti^x^. m^mir^^t 

•So 

10 m.(D^m-^\'t. ^t^^ (VI) j^jy-uTo. 0 i~i o^/vf&^^ia-^feiJs 
15 ^fc. m.umR}^-i-tMm(D^^Txn<:>x'h^\\ ^mx^^mmti^xn, 

^/V-cn— v'-Y y:7'i3 tW^— T^^/V— t e r t — :7'^/V^— 

zj^^T^u ; ^^f-^, ^ >'t^if(DmampjM^'i\^7km 

25 V I ) ti:>^ bTl ~ 1 0 0 «*ft(Dt5H-efe ^9 . J: «9 0* b < 3 ~ 5 0 

* b < fl- 2 0 12 0 'C<Df5H-t?fc 9 . J: !9 0^ U < 0 

°C~8 0°Cc^t5Hl?fe^o ^^&H#rmlfi^ ^?^U<fiO. 1~2 0R#^(^f5|ll-efe 
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^(D2:o K\^x^ibfh^i[:^m (VII) (omm ' mM^m-im^mm^P^'T 

5 m^^ ^ ih^^ '(VI I ) ^^m • *t^-e^ 5o 

:;^mm\^^n^mP^^\:,^!'^'^h^. ^t^^ (d *5j;mk;'a'i^ (in <Dm^ 

m. ^f^mt^!^ (IV) :^3j:mb#i^ (V) (DU^^^m:^i-^::fj'^^i'i. f^il^ 

(2 0S) -7 a, 2 1 -i^^t KPZ^iX- 2 0 1. 4->? 
10 oci/- 3 -^e-^-^fdf^^O 2 l>f3L7K^S^'{^«^-e>tftSUfc:^^f?^ (£AT 1 , 4 

15 ^U<. y i9 0^bv\ 

20 >-f|##:(^_b|B2-o(^);^^-;^m-m^^^M7ni-5<^)J^iJi>^5^e»(D0. 8-2 
J; ^9^l>J^cCV^:^-a^fi^ 1, 4-i^3i>'- 3-:^^fl^#:(^4, 5^(D;^^-^^:i 

25 ^J^;m^^^^ 0* U < 1 0 0 °C~ 5 0 °COt5BI-T?fc . J; <9 $f ^ b < J*- 
5 0^~2 CCcD^ffl-^feSo KJJS^re{*^iS^#J^J:oT^^ce6dS, XHe^J^cS 
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10 ^S-f^t^lSH-efeSo 

— ;K 2-;t-i^^y — /V5^^if(^^2r^^r/V^— ; t e r t— :7'^y— /K t e 
X X—T%?VT ?V-=i^;v^ 2 — 7«^/^'^=^i^/^/K 1 — ^ ^/l^Vi^ n^^ri^y 
20 — /V^ 3 glT/V=3v-/V ; cn^ V>':^ U 3— /K 1 , 4 - /K 

25 1. 5~3^/H^(^$a|l|-X?fcSo 

j^;:m{-ii;5J0i"^>^^£s fe5v^^^l, 4-i^cc;x-3-:^:/^^^;^ST/v;^y^S 
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t:VV:n— }^^7V—t e r t — T?'^/!^;!!— ^^/K v'P^ h^Z^:^^^^ 

(I I) ■m^<^^'r^:it^n^-r^o 

>fb^i^ (I) (II) (D?B-^i^> fesv^mb^i^ (iv) *5j:mt^ 

(V) ^#srt>5S^^6o 

*fc. 1, A-^J'=c:-ly-Z-:^l^mM^(OmPthf^^^ (2 OS) -7 a, 2 
25 1 — v't KndriX- 2 O -7<^/Vy°Wi^^^- 1 , 4 - V- 3 3 a 

^i^HJSl-#-f~ (JP-B-2525049) ^ h\Z.X.X> 7 a-M Kn^r^y- 3 
-;t-=3^y-:7°l/i^'':^- 1, 4 - 2 o « $ 
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K:^m^t:^^^'r h V ^J>^'^2 Oi\L^m7i.'f'^ (woo 2/2 0 5 5 2) :itK 
X^m-Mi^n^^t-^^X-^, -^fc (2 OS) -7 a, 2 1 - e^-y- 2 0 

— ;^^/V':f\^^^—A-::r.'y—Z~:^>\±^ 3 a, 7 a — t Ka 5 /3 — 

h y ^7A-T?T/V7=^fc KSSriS^-ra (WOO 3/2 3 04 7) rfc{c:J;«9 

10 mmm 

J; ^9 {rT e> ^ij PS $ tt 6 ^ -t? f i V \ 

(20S) — 21— tert ^/VV V 7 a — t =3r 

15 4-v?3^^- 3 

^^#H^T^ ^*2 0 Om 1 (D:7 7:^ =2 (2 OS) -7 a, 2 1 — i^^t 

Kt3 2 0-^^/1^:7° l/iJ^'^^- 1, 4-i:?3i>'- 3-;^-^ (8. 79g^ 2 

5. 5mmo 1) ^ ^ 5: ^'V— 7V (2. 6 0 3 8. 3 mm o 1 ) ^XXly^ h 
9^'Fr2yyi^ (10 0ml) ^A^^T^#UJ'cC;6S b^^^-fr. T-mufco 
20 ^^{C, t e r t V (5. OOg, 3 3. 2mmo 

1) Fn:79:x (2 0ml) iz:mmi^f^mm^\Hm^oX:--i oX:\^ 

MJi&lt^7jC (2 0 0ml) @^^cn^/V (100ml) "T? 2 mttW bfdo 

TKJi^^ilb. ^^Jl^iafn^:^7K (10 0ml) -^^^Hb. }.]) ^ 

xmmir^^k\z.xy) . TiB<^i^tt^^-r§ (20 s) -21-ter t-zf^f- 

5^/wy 7 a - 1 Kn:3fv^-2 0— 1, 4- 
i;?^^^'- 3 (11. 1 1 g) ^#fc: (xlx^g 5%) o 
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iH-NMRv?«^i^ h/V (2 7 OMH z ^ CDCI3. TMS^ p p m) 5 
:0. 03(s, 6H), 0. 76(s, 3H), 0. 89(s, 9H) 
, 0. 99 (d, 3H, J = 6. 9Hz), 1. 1-1. 8 (15 H), 

2. 03 (dt, IH, J = 3. 0, 12. 9Hz) , 2. 48 (dd, 1 
5 H, J = 3. 0, 13. 9Hz), 2. 75(dt, IH, J = 2. 0, 1 

3. 9Hz), 3. 28(dd, IH, J = 6. 9, 9. 9Hz), 3. 5 
6 (dd, IH, J = 3. 0, 9. 9Hz) , 4. 05 (bs, 1 H) , 
6. 14(dd, IH, J=0. 9, 2. OHz), 6. 24(dd, IH 
, J = 2. 0, 9. 9Hz) , 7. 08 (d, 1 H, J = 9. 9Hz) . 

10 ##^J 2 

(20s) - 21-tert -y'^iiV-J':^ y 7 a-H =35-^/ 

- 2 0 -pi 5^/1^- 5 a, -yUi^-r- 3 -:t>^:}SXX^ (20 S) -21-tert 

1 -cn^- 3 -:^:^(Dm-^^(DmM 
15 ^^#H^T. ^»3 0 Om 1 0 30P79;^=3(C, ^h^tKn:^^^ (8 
5ml). (20s) -21-tert V /V;^^ V— 7 a — 

Kn^V-2 O-^^/Vr/l/iJ^^-^- 1, 4-v?^>^- 3 (5 . OOg. 
1 0. 9mmo 1) . t -zf-^/^/l^ (3 . 4 7 g. 4 6. 8 mm o 1 ) ^tlUK. 

, - 5 ot:iy.T^-J^spu. m^r^'^e^r (85mi) ^Mx.fz.o ^v>-c\ 

20 y^T^i^ (0. 3 2g, 4 6. Immol) ^-5 0"^ 4 0 ^^^'f^*? jfe^S e> 

^^t^A (3. 61g. 46. 8mmol) ^Mx.fc^^ Rlt^'i^^m^^-C^^ 

■7 9 ^-^t^jii 1 5 MM:%mwKmm^M^X7km(Dp h^ 4 ~ e t bfcm. 

25 ^^TKJi^^ilUfCo #aii^HPLC}^T:5>|ffU:^ei^r5> (2 OS) -2 1 

- t e r t -:/^/Vi^p< ^/Wy /V:*-!3rV— 7 a — t Ktz ^v— 2 0 — ;^ ^/l— 
5 a-^U^-r- 3 (3. 8 1 g. 1|X^7 6%) . *5j:t;? (2 0 S) - 2 
1 - t e r t -:7'^/l/i;?7i ^/V-^ y 7 a - t: K o ^iX- 2 0 - 7^ 

20 
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- 5 a-:7°l/iJ^'>^- 1 -^^-3 (0. 6 5g.ilX*13%) ^"a-^UT 

HPLC^# : TSK-g e 1 8 OTM, |^^4. 6mmX:g:$2 5 

0mm. : 3 5t:. : T"fer h y/v/7K=9/l. : 1 

5 m 1 /rxx i n , : 2 1 0 n m, #^^^1 : (20S)-21-tert 

— ':fJ-?V^J':^^7V-^^)}V'^^x/— 7 Qi - t Fn^^E-i/- 2 0 — ^^/V— 5 a 
^-r— 3 -;^>^= SOmin, (20S)— 21 — tert — >^5^/Vv^^ 
y/P-::^-^^^— 7 a — l; Ko^v-- 2 0-p<^/V- 5 a — 7° - 1 -J^:/- 3 

— ;^->'= 2 4 m i n 
10 ^^-^rl 3 

(2 OS) -7 a, 2 Fn53riy-2 0-p«^/V-5 cK-^V:^'*^- 3- 

;^^*5j;t>* (2 OS) -7 a, 2 1 -v?fc FH'^v'- 2 O-P^^/V— 5 a-^V 

1 3 -;^-^(^^®'a'«^oM3t 

^i^#ffl^T. ^»2 0 Om 1 (D3op:79;^=iJ-s ##M2-e#ej;jxfc (2 
15 OS) - 2 1 - t e r t -:7*^/^v=7«^/Vv^y/V';^^v'- 7 a- t Fn^>^- 2 
O-^^/V— .5 a— :/ViJ'"^-3-:^>' (3. 8 1 8. 2mmol)*5j;t)« 
(20S) — 21 — tert -:7*^/Vi?^ ^/V-^/ U /V;^:^^— 7 a - t Fn drt^ 

- 2 0 5 a -r/l/i^'-^- 1 -m^— 3 (0 . 65g, 1. 4m 
mo 1) ^■^^•r^'TYyy^Y^xiyylyWm^. 6 N:^^ (2ml) -^Im^L^ 4 

20 0'C^2^ra^#Ufc:o TLC-t?ig)|SFC)m:^^ltB^, ^j^Cl^^^mi-J^SP 

1 0 w*%7X^'fb't- h AyKt^i^TvKiBcc) p 8 \zM% ^mm^^ 

mi^fco ^mm^ a PL, ci^x^mi^f^ t:L a. (20s) -7a, 2i-i;^t 

Fa'^v'- 2 0-7^^7V- 5 a-':fU^i-— 3—::t> (2. 7 6 IfX^ 9 6% 
) *5j:t>« (2 OS) -7a, 2 Ft3d5^i/-2 0-7^^/1—5 a--:fU^ 

25 •^-1-31^-3—:^^ (0. 4 6g, XlX^ 9 5 %) ^^^UTV^f^:o 

HPLC^# ;^9i^:Vydac218TP54 300A5u, l^^4. 
6mmX:R$ 2 5 0 mm, : 3 S'C, ^I&ffi : b::^ b y /V/7jc = 

3 / 7 , MM :1ml /m i n , : 2 1 0 n m, ^ft^HtrsI : ( 2 0 S ) 
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-7a, 2 l->?t Kn=3E^->-2 0-7^^/1—5 a -y^U^^-T- 3 3 0 
min, (20S)-7q;, 2 1 -Z^H }i^u^-y- 2 0 - ^ ^/U- 5 a -^l^^^ 
:^— 1 3 -;^-;x= 2 4 m i n 

5 (20S)-7a, 2 1 — -:/t Kn!3{^;y— 2 0 — 5 a— 3 — 

^^^H^Ts 2 0 Om 1 <d3op:79;^=i};i> ##M3-T?#e?lxfc (20 s 

) —7 a, 2 1 -i^fc Kn^->- 2 0 -^^/V- 5 ct-^l/i^"^- 3 -;f ^ (2 
. 7 6 7. 9mino 1) ^ XXf (2 0 S) — 7 a , 21— i^t Kn'ar-:^— 2 
10 0 5 Ql-:7"V^/-:^- 1 3 (0. 46g, 1. 3mmo 
1) ^^^-r^T h9\i h^^y^^^mm^MK.. l 0%^^°7v''^i^;^— (5 

omg) ^mx.±^^ 7m»mnKmmvxm}±r. 5o°cx-5mmRjt>^^fc 

o HP LC:$)-t)ff2:T (2 OS) -7 a, 2 1 Ka df--^^- 2 0 - ;?< ^/V— 5 
a-rrVi^'-^-l-^i^— 3-:*-^(DM:^^?fep:Ufc:#, majei/^ipbs 

{JiTft^b, TWB(D#?'I4SrWi-§ (2 OS) -7 a, 2 1 - =3e^;X- 
2 0 -T^^/t— 5 a-yi/i^'^- 3 (3. 0 6g) ^#:^c {ItX^ 9 5 % ( 
'g-^UTV^fc (2 OS) -7 a, 2 1 - Kn =3{^i/- 2 0 -7^ ^/U— 5 a 
Vi^'-^— 3 (20 s) -7 a, 2 1 - v^fc Kt3 2 0 ^/V— 5 

20 a-:/Vi/>^- i-^>--3-;^>-(^fnSr*^) }o 

\H-NMR;^^i5' h/V- (2 7 OMH CDCI3, TMS^ P P m) 6 
:0. 71(s, 3H), 1. 01(s, 3H), 1. 04(d, 3H, 
J = 6. 9Hz) , 1. 0-2. 5 (22H) , 3. 34 (dd, 1 H, 
J = 6. 9, 10. 9Hz) , 3. 61 (dd, 1 H, J = 3. 0, 10 

25 .9Hz), 3. 84-3. 85 (brs, lH)o 
mMW^}2 

(20s) -21-tert —Zf^^Ui:^pi f-zUi^ V 7 a — Kn d^i/ 

— 2 0— ^^71^-5 a—'Z^\y'^^^-3—:^l^(OW^ 
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tlfc (20S) -21-tert -:7'^/Vi>p{ ^/V-v' ]) ;V^^%^- 7 a - t 
^iy-2 a-:7"V:^">^-3-;^>' (4. 0 9gs 8. 8 mm o 1 

) . *5 it^ (20S) -21-tert - ^^^/Vi^^p? ^/V-i/ y /V;r=3E^->'- 7 a- 
5 t Kn^ri/— 2 0— 5 a— rT^l/iJ'^^— 1 -:3^>'— 3— (0. 52g 
. 1. Immol) ^^^r-r^T^ b9 t Kn:7 9i^^^^^:?JP;t. 10%^<'7^J^'^ 
J>.:fy—:^:^ (5 0mg) ^Mx.fc'^. 7X*#H^(-*mUT^HTs 5 CCes 

B#raSJ^;;^-^fcio HPLC^/^lclT (2 OS) - 2 1 - t e r t -:7"^/Vi;?7«^ 
/Vl^}) /V:^^^^— 7 a — t Fn=3f^^y- 2 0— 5 a—Zfl^-^^^- 1 -J^i^ 

10 -z-:^^^(Dm^^mu^^fc'^. mmz.nn\^. mm^^m\^f^o ^i^sthpl 

C \Z.'X^^m X^fz. hZ.:^^ (20S) -21-tert -:/^/Vv^^ y /v:^ 

=3f -X- 7 a — l: KP^^:y- 2 0 -p<^/V- 5 a-7"Vi^^-^— 3 — (4. 4 7 
g) ^^^UTV^^^: {XtK^9 7% (-^^bTV^f^: (2 OS) -21-tert- 
y^/Vi^^ ^/v-ixU 7 en - t ^i/- 2 0 - ^ 5 a -':f\y^ 

15 -^-3-;^-^^ (2 OS) - 2 1 - t e r t -:7"^/^v?p«f^/V->^y /V;^-=3rv^- 7 
Q!-t Kl3^iX-2 O-^^/V-5 CK 1 3 -4-^<^?P^^ 

«f"!l3 

(2 OS) —7 a, 2 l-v?fc Kd^v'-2 O-T^^/V—S a— IT'l-'i/"^— 3- 

20 

^^#H^Ts ^*2 0 Om 1 ©3op:79:^=i{^, mM¥\2'x:mhfif^ (2 
OS) -21-ter t /V::^'^ i/- 7 a — \i 
0 5 a->^V^^- 3 (4. 4 7g^9. 7mmol)^-g-:# 
-rS'X h9fc Kn:7 9^^^{^, 6N:^^ (2ml) ^^JPx.. 4 0^:1? 2^^^ 

25 #bfc:o T LC-eM$4(7)m^^^^^ms MJ^;?^^mU^^7^*Pb. 10«»%7j<m 

S) -7 a, 2 1 Kn^v^- 2 0-p<^/W- 5 a-:7°lxi^^^- 3 ( 
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3 . 1 5 g ) Sr#fc mm 9 4 %) o 

:^^m\^x^m^^ti^ih^m hid ^xx^i\:^m (vi n ( (20 

S) -7 a, 2 l-i>\i\?x=ie<riy-2 0-^'^/l^-5 a-yu^^i--3-yt^^) 
f*. WOO 1/7 9 2 5 5i^mW.(D:J7mKX^ . :^ ^ T 9 ^ :^K^M{^m< 

^^tamit. 2 0 0 4^3^ 3 1 BKB^X-mm^thti^m2 004-1084 

4 S^SrSat ^(D]^mi-i:^mmm\^'r^X^-^^ix:6h(D-Vh^o 
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Mm-^m~m^^^m^m\^m7uir^:iti^^^., — (vd 

^^-vlXJ ' (VI) 

H 

(^'^'. R'M^TK^Soi^mSSrSb. R^^f^TK^ig-^^fcfiTkMSo^^^*^ 
(b) tulBC9XST?#btU6— (VI) X^^^tl^ 5 a-'^Uiif^lym^^i^ 
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